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(57) Abstract: 

PURPOSE: A method for fabricating a poly-poly 
capacitor for use in BiCMOS integrated circuits is 
neither complicated nor expensive, and utilizes 
existing polysilicon and masking steps, thereby 
permitting the integration of the poly-poly capacitor 
at a low cost. 

CONSTITUTION: A first polysilicon layer is formed on 
a portion of an isolation region(l2) in a poly-poly 
capacitor formation region. A first nitride spacer(16) 
are formed at both sidewalls of the first polysilicon 
layer. By implanting ions of a first conductivity type into the first polysilicon layer, a lower electrode(22) of 
the poly-poly capacitor is formed. After forming a second nitride spacer(24), a film stack is formed on the 
exposed lower electrode(22) by sequentially depositing an oxide layer(32), a second polysilicon layer and a 
SiGe layer. A doping layer(40) is formed by implanting ions of a second conductivity type into the SiGe 
layer and the second polysilicon layer. By etching the SiGe layer and the second polysilicon layer, an upper 
electrode of the poly-poly capacitor is formed. Then, a silicide iayer(42) is formed by saliciding all 
exposed surfaces of the upper electrode. 
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(54) Site BiCSQS g*i gflM gig pgJHIgl 3HHAIHSia?a« 



BiCM0S(bipoiar and complementary metal oxide sem i conductor ) ^"HDI- ^^J-ciin ^-p\ slpi nuTru udh 

35 X^ R °L S ^ bipolar transistor)^ SIBeWoUs 

« = «-r S-i 6e a aOI MS (upper Si6e plate electrode)^ SS5 r £ 5ftCh 

Off 

IBhMEl 7H3E«AIEi, CMOSMLHXi^EI, PEiiOlM ^ Mai0| E a = # B jCMQS3S 

p E o,v SciforS | ^ofa' M ° EI - L ^ «■> «™ ? H«A|E 1(P o.y- 

fa y aV°)0| H 1 Sh^t^gTJ ^ IHEiy ^' M *M*(-»«er™d Protective nitride 
S.y'cSit^^l^ mMMmi ^ *SEW« ■* SEI-MEI 3H SB A|E1(poly- 

10 : ejEaiUIS 12 : g&sq 

M : ni*Elfi|EI2« 16 : fllV»B±Ill0|AI 

18, 24 : fl|2atM±H0|A| 20 : H12£Effii 

22 : 5|-¥£R 30 : 

32 : 34 : 

35 : SiGe# 33 : *||2£!EE|£J 

40 : 42 : 4'EiAf-OIES^ 
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B HK3IBEI- SSS g^tffl (B i CMOS :bi polar and complementary metal oxide 

semiconductor)?! SOII StL* 32 fiD 2AiIu|-?ii^ SiGe OIl'SU HrOIBEl- ^ AI^Ei (hetrojunt ion 
bipolar transistor)^ l^AIEJ MEI4'EI^(polysi I icon) CH SEI*jE|^(polysi I icon) ^ f 
MEI-lEI(poly-poly)?HuHA|E11 Hlisfe g«0i'| *m 3SOIP-. 

BJE» ^(semiconductor device) Ail£ gOfclHIAL SMS BffiSKCNOS : complementary metal 

oxide semiconductor) a BiCMQS?|*s BUS (on-chip) ?|CHI CHE^I ^Sfti" Oh^H-CIAH 
o^55| (highly complex analog-digital subsystems)! U^A\9\7\ Z\U ^E| AH§£|QiA|iI 2iD. SB!" 

3^ oia*H ws^lhohai, nsa ?hihaiei?i- a^sq. 

^AH ?HIHA|Ei2J g§ EFSS §ttj-BE| (diffusion-poly) 3HKIAIE1. BEI-BEI ?HSHAiEi 9 
(met a I -metal) ?HuHA|EiM -Stasia D|§lf ^ 21 Q. 2*1 ^Ar°J HSIJ ^HEUAlEi ^£ 

0]j «§SK7I «M, sEI-MEl ?HSHA|Ei?r Q.^Q ArgEIJQ "SID. 

□IH*J- HSiiOilS M^orH, SH-BEI ?H HH A| E1 ~ UISOI §0|Sm= SOil CM 0| 

2^°j ?H HH Al Ei *SAFOI0«A|2| IliSAI, 0| BEI-BEI ?H5|A|E1S WfiMIEI M AlEiSEI- EH 

use 7hAin 21= era jhshaieichi ui^h a7i*i n#e a^b! iiau, £Z£ 

^ 3\\MMEi~ BEI-BEI 5H HH AlEH^Qh M^[~ 20| Ei CH^CK 

Qi^LK BEI-BEI ?H5HA|Ei^ MOS(metal oxide semiconductor)^, ) ?H M Al Ei S Er □ £!^£J 

V-C2PJB 2^s? 1^X1 SICK MOSffllBAIEIS ilES S*4»39|*|0| W Stir 

tHfrSS^Ei") ^lUOIEh SOIS, 1EI-ME! 3HfiOAiE1S SSH^ SB*I£3 Sm9l#S*K«|- 

Moid, aav ^ s*= 52-1^ season ^joH 4: as ^ao- ei ^ws tmmm 

Eh iJtn-^o^ Q sg fflnAlgi as BE| -B El ?H EH Al Ei SEF MOS?HIHA|EiOi'i 2joH 48 ZIP-. 

Er^ BEI-BEI ?H IH Al E1 §2g-*!Q| Braa 21AIE.N CH^g^J BiCMOSBSSSIi ^ 

*m- BiCMOSS&CHI ArgEI^ DteSSH (masking steps)2f ^I^^J ME|^E|^=^ 

MEI-MEi ?H5HAIE1°i AH^Oi ?H^!S Aili^Stf 7H^rOIO^W Al^oi ^s^OI SiQ. mt\, 9UU\E] 
#ei!0IM7h MOSE^HAI^Eiej TilOie^^EI ^^£|H, ?HIHA|Ei2J MSIOIM^h DIBStt UKDI 
f El- M|Ak^15J gjOI^S^o^^y sei-BEI ?HIHAIE1^ Aii^^SOl ffl^S ^ SiO-S 

~ 0 ! ~! — r- S\ El - . 

B ^S^l orLra ^^iTiU OHd CMOS BiCMOSS^il^CHlAi AhSBh^l ?lti" MEI-M 

El ?H 5H Al Ei All^uh^ SOIQ. ^ " 

b ss^i as mei^ei^^ Df^ijE^i# mmm mei-mei ?hhaiei« xn^fe am 

S M^m~ aOIEH, OiOil ^JoH ^Hie^^ BiCMOS^AK device) LHWI MEI-SEI ?HfiHA|&|SJ S^^l i H 

B IE ErM -^'^^ ^^^^^ BiCMOSSSOflAi MOSM^Ai^EI ^ HrOIMEF ^^AI^Ei^ SiGeHiiOl 

gyg^B ^'So^i ^l^fi Ahg£l^ ^^£r &7IB Olg^rOj BEU-BEI ?H IH Al Ei *| MZ^m M^m~ ^ 

0|E1th ^^2h EFE ^^ I 1 0|§M^, SH Ai Ei 2J MEI4'EIE#0| CMOSTilOl^ S^Oi g^T e°HHI 
^^£|H i?Hii[iA|Ei^ ^ SiSe ME|^E|^#0| Si8eO|^S^ HFOIMEF ^^AI^Ei^J BilOI^S^^J SS" 

Ai^ioii ^-sbj oigtJ-^^Mi sssci-. nyn^.. bidkhiai b ^shj cmos 

MLHAI^Ei^J 3HIOIMS^2| S*T S&M BEI-BEI ?HEHA|Ei^ &h- BUOIMS^B V&tli=V)Ssa, 01 
ISe- UHDISEi- MSW^EISJ SiBetfilOI^S^OI SS- SSHW ^ SiQeMEilOlM ^^eh^ BfllB 

id^ttEr. 

^^L B i^S^ ^III^AIWIOilAi ^S2J 

(?) MEI-fEl WBAIEI^ m^\0\m ^ArS^LH^j §SS^( isolat ion region)^ flOU 
^1MEI4'EIEe(a first polysilicon layer)M ^S^fe Bfll; 

(b) ^-71 Ail1ME|£EI^# ExiCHI HI ISSfB^HOIAI (f i rst nitride spacer )M 

(c) 4^1 7i!1ME|^E|^# S 4^1 Aill^trM^lOlAi 9\W BShBS (nit ride layer)^ §^mfe 

(d) £91 MEI-MEI ?HnHA|E1°J lower electrode)! ^'Sor£^ 4^1 Xi|1ME|^E|^# LH^ AiM 

(first conductivity type) 21 OI^M ^S^r^ &M: 

(e) Ai|21'5rM^10|Ai (second nitride spacer)! ^^gurll £K?| ir^A|?PI ?|^H 1 

(f) ^Oii 271 ^r^ 2^2J 2^1 ir#^ ^|Oii ^rMS(oxide layer), Ai!2!E|£E|^s %! Si6e#l 5 
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t-5f= Hs^e(f ilm stack)! ti'di'— B3|; 

SJ?'qi8? MS l^lf 1 '" 35 * LHS ^ **1?3£*» ° 01 ^ ^SL* (second conductivity 

(i) #71 #¥ 3^21 2^ inSSBS £EIAH3|E(saliciding)SK= Bflll 3MftfQ. 

§=%|^^5Sof^5y ro 5 :t 2 ! l ]5 n,trlde layer)g - 5 iS flEIAKMESPI 201 tf^J #- 
B 2| fl|2gA| 011011 [fJEh aaSteW^aJSHfe £ S32| B^*, 

(a) MEI-SEI WflAIEPhttdEIOig ±W3e«UI2| gsgsj- 91 01 fll ISEI^EISSS «S*fe 

(b) XMBEI6!EJ5* 3*|0fl X019ttB±I|OIA|flt 3711; 

(c) #71 «I1MEI^E|=# 31 #71 JtW*M±na\M 2\W iliii HHxISfe EP|; 

^,fpi Sii" SEI ?H1AIEiej asspi *ish jaiaEitfei5*o g a ts£«°i oigg 



sl&l^iP 611 ~ ° 71 * il2SI£l ^ EI --- s «ia=Erei oissf #oi*h azasssi diss ?a 
S'ojf^I^Jf 1 ?HIHAIEi2J — a=s ssspi ^q\el #71 siae§ a #31 si2seigei5# 

(h) #71 #^ a=2| S§ !cC 5Sg tfEIAWiaSfe BTfll 3EffltfCK 

|L% AI 5g ill^ogf. 1 ' IHE ^ 6IEIAKMSWI 3011 iiS #¥ S^£| 3Ci£ 

SJ&PJIS? BiCM0S °°^ 4 a= *E|-MEI ?HIHAIE1g MZi\~ H5*p= ?o 3 

aieki as cxosauiona±»g2!S. saw eais iiiAiaiga^I aae aim i »|Sq 

BiCMOWiSOII HAIS EfSOfl [&EI- p-EFS 715.^1 n-EfS ?\*& % i'siP , 

IS S 5f,,^ EI52J ^ ¥ i+SK LOCOS : local oxidation of si I icon)S«OIU S^S^SJ ^ °> 

lT 2011 £.^^H|Sj2j £g£ 0171011 SUSEIXI SfeE>. 
a*t, 01^ (HI MEI-#£| ?H1AIE12J o^2=0| 1 HI 1ME|#EI5S( 14)01 CMOSiXP^OII cira 

wmt^m m mm mas?**** u,ama ^ mmm m * ** 
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E E 2CH! Li-Err. 1 " ■>!! BI2Sx-S§( '3)g ^Sti" 1EI-SEI ?H EH A|t^5ff EAIir 

c -^-cr 3issa^3HioiAi(i&.. a 3aisatfEis#04) ?ion saacK q^ol m2§5nss jan i si- 
i^nuiAi^id gi!^>;u an s&s-sm? oi^om ^ »a. Hi2g»ess mei-#ei ?hehai 
Eii' s^ser eis^ eihi-oi^ e*sk?i ?i*h assiEi-s ^ 

Bil3»gS ^1 XI CHI , It El Hi El ?H HH A| E-i m^3^(22)# Sg§PI £I*H »13£« <p-QH S£~ rt-Et 
H)2| QlgOl HHSEIA'aS* LH^CHl ^SEIQI, E 4011 UErthQ. SEI-BEI ?HEBA|E1^I 3r¥£R US 
CHi AhgE| = 0IS^£JS S3 3 2! ?S01IUA|^ 4 SA= 3«£fe! OlS^BSMWAi ^tSSEh 0| 

Ei«t AHfEl^ £F§0!? ^(concentration of dopant ion)^ g*S ^KHI S|« AI-gEl^ 3 

*a|2 ZtLHWAI D^iHT 4= SICK TIIECT, g 01 BfllOBAI Ar§EI = ESMOIS E r £JS Xil^Ei 

Oil ElUrOI^ BSI01 CKr BEKID. 

H ?HSHA|@^ sE!-ME| ?H 5H A| Ei S °|E^ CHI Ah^EI^ B BTS2I «l Ifi! Al Ofl (Hi [Q-Eh H2S5»*S 3 
a^2! El^^neHEIl ArguhOI Efi@mE|H, 3 ^Ofl E§£! SEi4'E|52r HliH^rOI i^flM JOuPI 
«tl USE OllgSgOl MZgmm±MQ\M(34)M 1*£m^m AHiEIOj, E 5011 EAIEIOi SAEh **l> 71 

Qg, E 6011 EAia HrEj- §"01, iiM A E -» (30)^ E EfHl EAIS WOUSSSICJ. B ^SCHI [tfi3, 

H1^(30)S £!srs§(32), HI2MEISEI5#(34) °-' Si6e#(36)£S ^SSLr. /+g.g~(32)°- g£J 
^SCHIAI S*f 7l£f g^HI- 3332! §^g§i OlguKS t^EITIU, Q^^S, £hS-S#(32)S 
3«sio] «*h ah S( thermal growing) £§011 SSB 4= SO. <yffl-SS£| Cr^Sr %t 4 21 

A|°r, 333£S l#AEH( f ll[n st ack:30)2J £h^M#(32)^ CH^f 50A^Ei CH^f 200 A 

i!M;^-H(30)*] ME|£EIE#(34)£ S|ieE|tfa5S(14)S SSSfeHI Arg& Or^WS § 
Ol^rTiU ErE I^USi OI^I-CN ^S^EK MEI4 , E|^#(34)2| ^)]\\^ Lm*m ^ Si^l 
^l-^^(3])ej XH2MEI4 , E|^#(34)e CHSf lOOAOilAi^Ei CHSf 1000AU r A|^ ?> 

^EK 

E^, ^M^^(3CI)^ Si6e#(3b)^ HhOlMBh MHHAi^EIS^ (DIEAI )2| SiSefcHiOl^S Oil A(-g 

Elffl, 2^^°J g^TIIg MB , Sr*^l^^(ultra-high vacuum CVD), MXMOilul^ Al 

(molecular beam epitaxy), tW^I^S^TC rapid thermal CVD), M^EDhS^ 

th^i^e^f(plasma-enranced CVD)^ 5^F01 01^5*™ ^ ^ El XI 0|E1*H ^^TSStHI fli^E! 

Al Sr^CK SiOe^ll Ll*f±m ^ 2l£DI, ^§ ^Wm^'Oii Sil^EIAI ^EK SiGe#^^!01i AhgEI^ 

Si6efi ^aCHI Ar^EI- g^SEr^Oil CEfEr DSSrW ^ KQ. 

ee^^j(30)G| hca^j Ur^^^^J ^¥011 ^aE! 01^011, SiGe#(36)2|- X1I2ME|^E|^#(34)^ ^il^E 
^Hr 123E^(38)2j 0|^0| §(36,34)011 ^^JEi^ Ol^^^Jgge 71S1EK ^^i, X1I3IH 

3^^°' ^scHtuAi^ 4^ ^ s^^ej oi^^ss-xioii ^??n ^tsach oi 

^1 CHI AigE!^ E^oi^oj zz. #(36, 34)011 Ai^i ES^ qo^ ^ ojorji^ X11 lM£I^Ei^#^^ 

^EJ^I Ee^EhEJCHI CO-EF B-EhgtK E§#(40)# ^^3r^ B ^S^J OI B71l~ E 7011 UEfclO. ES 
#(40)01 Si6e#(36) ^ ^I2MEI^EI^#(34)B| i^OIEF- ^01 ^^^jEK E1^0|, ES#(40)-e S ^ 
S MEI-MEI 5HHH AlE-i^l ^S^H^Ai^J ^EK 

Xil23E^°J Ol^o^ SiQe qi 73! 2HEI4'EIEM Elti" *D1L EI!e(^, ESEI SiGe# ^ EHEI 12M 

E|^EIE#M)^, ^2^£S ESi SiGe+X1l2m^!^EI^#M E 8011 UEt^ ^ff 

t h 4^ ^ S^^°J ElrtMZIEHiri °J 01l§£3# 71 2! Eh. ES^ Si6e^|2MBi^E|E#M 011^^^ §^ 

B Ol £1^ e^lCHI OiCH, £"¥2^ ^, EI!#(40)^ X1!20I^O! a^t^o^ ^°jE|^ 

Ol^^SJ^Se Ai^^o^ ^ oiqi-. Q| aieh^o^ CMOS^AI-S^LHOII ± 

^Eh E£1|OiS^(EAlEi01 SIAj STMm ^^^^ ^011 4^ SiEK E 9^ aj-^^oj 3E^0| 

^E|Al-Q|ES^(salide region:42)0| D. ?m ^SEI^ S^'^°J ^EiE!31IOI^ (sal idicat ion)g§M 71^! 

EAIzIEK ^ElEmiOl^ &SAr01i71l '1" Oiy 1! (anreal ing) £E 

a ai^m oi^ohoi firasa. 

E 10LHAI E 1IE 4'EIL-{|0|^(sai I idaticn) ^§1 X^|uh7|01l '^Ai £ ^S^l ^il^SOil 0!s^ ^ ?i 

^ ^71-^°] g§ ^mmm eai^ek mt\, e 10^ mei-mei ^iaiei^ ^iis ^ioii EHEiy 

S ^*5r# (patterned protect nit ride: 44)M E 9BJ UErtfD. SHEiy=! 1 

m 1^(44)^ 2j^^°J S^SSOII ^JoH ^EIDt. 3 Ers E| ^S3BH Hi 01l§-ggO| [CfSEr. E IIS 

2^t h tJEiAhoioiioi^ m*iz± =?zmm ue^ck 

E 12LHAI E Ife ?:il21tr#(l8)01 ErS*f SSBfll LHLH LH CHI ^OrSi~ S S32J X1i24 , Aj01IM 

LrE r yjEK 0!££ jiggj- ME|-ME| ?H 1H A|E1i»S LfE r yQ. ^51, E 12 LH Al E 15011 UE r y 75f 
S ^^^fe M AFSEI^ E I LH Al 4011 LfEhy 231- SSSHIh 9)11 £AI=i br£h 90L 

l'fr##m MSS^ CHdWL S SS°| 01 41 AIM 01 Al BSrSSS 01ISEIAI ^Dl, E 16011 UEfcf ^ 
511 ^!Soh7l !'M^(30)£ 2^ SgE^IM AI-gSLOl SSSEK £ 17 LH Al E 19^ MEi- 

iei WSHAIE17I- n lh^oii Mzmtmmimm *m}o= sisasm e ? lhai e 9Eh sawD. 

E 20 LHAI E 21 S lEiy^! S2^^#OI OlgEI^ s «^^1 HI2^AIM|S1 >j E -«5i B71IM EAI^Ch. 

B i^i a Hh^ti- ^ Al 011 CHI Shu r 01 EAIEIH £gE|Oi 2iA|°|, SEH S A1I^2| §j (fl|^0| 

S3 H| gAj g g.^g«Ei aoiy S0| Xil^EI^ 2M &S7J0fl BJ^H OI^HEICHB 4= SD. 3E1H^ S 
^-SS §S[tl ^EH, ^A1l^r S EAI011 Xil^EIXI ^~L[. M=?%^ g£l LH Oil Al SCHU 
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1. BiCMOSSSOfl gftJHOI SEI-SEI SHAIE1S HSSfe gfaOil SSCHA1 , 

^ 9 M^^ U ]^^^^ ll^Pl- 39,21 -~ ser — SiQe mmi ~ — ^ em 

1" ii^t HEI-MEI ?H uH Al Ei filing . 
2- HllSffll SttHAi, 
^ MEilOlM 23 =S SSSfe BTU^, 

hibei3ei» win niasw^noiAic ssm= &7112K 

njnurai wjnmfflM! 1 AJ,i "'«««•" 

3. SI2S-CHI 2101 A|, 
471 4¥ SiGe laiOlM tigSfe 9711 ir, 

H2I!»|±H0|AI3 471 SWaElOlE k«AI?|7| Htl 471 a&»BI?* H 71 

u rrr t_i"/il xr, 

471 SiB8S2|- 471 g£|^EI59CHI 471 JUa£«2l gOlfch HfflEtJS] 0|g§ 37)1 SK 

71 oiiUeSs CHISol-^ 9711 9}; 

S 7 L%zJ m mam ~ B ^ 2 ^ a9§ tfEIAffll9Sfe Effllg gEl-SEI ?H MAI 

El AlliS-S. 

S^tJ- 4. *||2tJ-Qfl SJCHAH, 

471 SiGe MEHIOI.e 2=rg S4S|-^ B7t=, 

BjQIE 471 iSHi 9101 ihilSs, M29ElflE@ft a SiGegg Bl^i S4i5fe 9711 

= 71 SiGe# 9! 4"7I X1l2gE|^EI5S0|| An, aiaSEttjl* LIM 3I23ES2J Olgg SB*fe 9711 £|; 
fffl*tfi|«» M^^^S^" Si6eSai0|M2 - g Wl ^CH£ #71 SiGes 9 471 

liaST SiaeBaOIMS^SI 2= il§ 53§ ^E| AIOISS^ B74IM SftBfe SEI-SEI ?HI»AIE1 
S^S 5. jj|3*>- iE^ H4*HHI SiOiAl, 

ElT#AIE1^fiW" *i E ' A WIS8PI 4^ SiGeSaiOlE S=5J g-0|| ^^E|^ SEI-g 

m=?%* 6. BICMOSSgai- SVEIOI SEI-MEI 7mHA|Em WliSfe g^S CHI 201 Al, 

(a) SEI-gEI 7H1AIE17I SSI CITOiS^LH^ 1SS«^?|CHI Jf||1ME|£E|?gg SSSfe 97II2K 

(b) 4^71 XIIISEI^'EI^S ?9|0| M 19SW^|0|A|S BTIISh 

(c) 4^1 fl|1ME|^EI5S2| ^71 HlllsH^lOlAi 9|0D mzmmW 912K 
L^^i^l^JH ?HS " AIE121 SS§I7I HI1MEI^EI=§ LHtHI S|iaE«S2| 01 s 
(e) a2aSW^HOlAip SSthli 471 kSA|3PI 9|?H 471 I'sllS ^¥1 SITISfe 
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g) 471 Si6e=31- 471 *B2SEI£EI5e LHCHI 471 JfllSESB Dg 0121 5£JS^ EJ?fl 

OO^i^a^a JHEHAIEISJ 4^ 2^1 *J4§h7l £|*H 301E 471 ^lEI^'EIES^ 47| SiGes 
(O^^g^S^OI Hi? bcSS 551 £EIAH3|E§fe(saliciding) 378S 5t»e 1E1-1SI ?HuHAI 

?. BiCtlOS SSlh SfeEICH 1EI-1EI 3HMAIEHS SICHAI, 

(a) SEI-fiSI ?HHB AIE17f 121 iA>g^LH2J S!3S^ 2ICH1 XlllSEIiyEI^ «1 S4Sfe B?fl£h 

(b) 471 H1S514J5I5S 5^1 CHI JJIllSH^lOIAil 

(c) 471 SIHEI^a^SSl 471 WHiag^MOIAI 9\W ISflSl S=T5hS 

Cd) 471 1EI-MEI ?HIBAIE12J S^S^l t*45K?l ?ISB 471 JI|1#E|gE|Ee LHWI J1I12SU 0IS1 
53eH= EMS*, 

^gOi£ 471 g£HH $1011, tfSHS. ai2aEI4"EI5s S SiGegg 5*m= iii^I i*4Sfe 

(f) 471 Si6es2h 471 *02#EI£EI=S LHCHI 471 XfllSEEhS DISS BiTO: 

(9) 471 HEI-gEI 5HEHAIE12J 4^ S^g SSSM 91*1 5J01E 471 SiGesH!- 471 HI2gEI*iEI5§ 
1 OflgSfe 

(h) 471 4¥ 3^21 S= tiS £Sg iyEIAK3IS5Kr BTflg 1EJ-1EI JH1AIE1 

g. 

8. Mm SES ITtfttil SI 01 AH, 
IBEiya MSSSSSS 2EIAKII9S0H iiS 4¥2^'g^2J S^WI *»4E|£ 1EI-1EI ?HflH A|E1 « 

S^MT 9. fllStJ- HTttM SIOIAI. 

47I X1llgEI*!EI=§g, 5^7l4S=f(che«ical vapor deposition : CVO), gEfZSOhSS 
5^71 4§Sf (Plasma-enhanced chemical vapor deposition: PECVO), iiHEIS (sputtering) S« 2*2* §«j 
Ssr(chemical solution deposit ion)S£ Ol^Oig 3i£S^E| SsfSg2S SEI-g 

El ?H uHAIEI 

g^tJ 10. J1i6t>- ££S aiT&OII SJ01A1, 

471 »lils|-l^iHI0IA1= §m m (HIS011 2J58 i24£ie SEI-ME1 7HEBAIE1 

11. mm aiTSfwi sichai, 

471 itfiiS Sm7l4§*r, SSt*at-M3 Sf«J-7l4§Sf, ittiEIU S! aW«s»*T£3¥E1 d^S 
S^SSOfl 21oH **4EI£r 1EI-SEI ?HaBAIE1 H2S«. 

12. mm s&= »i7*hhi Sioui, 

471 Si6eS=, £1^71 4§=f (u Itra-hl gh-vacuura chemical vapor deposit ion: UHVCVD), MAFS 



(HIII^AKmolecular beam epitaxy:MBE), 5j*J- 7l4§sT(rapid thermal chemical vapor 

deposit ion: RTCVD) S MEEOhSU' 5h*j-7l4SSf (plasma-enhanced chemical vapor deposit ion: PECVD)S 
£ DISCUS 3MSS^E1 iiejsi g*rggofl ^4g^ 1EI-#E| ?HSHA|E1 
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